10 ) 2R4R (Rasmussen et al., 2007 11 ) 2R4S (Rasmussen et al., 2007 11 ) 3KJ6 (Bokoch et * These structures were used in the retrospective training, see Figure S1 . -* 14150 >99 a Analytical HPLC-MS analyses were conducted using a Shimadzu LC-20AD liquid chromatograph pump system with a Shimadzu SPD-M20A diode array detector. MS detection was performed with a Shimadzu LCMS-2010 EV liquid chromatograph mass spectrometer. The analyses were performed using the following conditions; Xbridge (C18) 5 μm column (50 mm × 4.6 mm) with solvent A (acetonitrile with 0.1% formic acid) and B (water with 0.1% formic acid), flow rate of 1.0 mL/min, start 5% A, linear gradient to 90% A in 4.5 min, then 1.5 min at 90% A, then a linear gradient to 5% A in 0.5 min, then 1.5 min at 5% A, total run time of 8.0 min. Compound purities were calculated as the percentage peak area of the analyzed compound by UV detection at 230 nm b NMR analysis indicated a 10-15% degradation of these compounds -Not enough material left for LC-MS analysis. * These compounds were reported to be at least 90% pure according to the suppliers. Figure S1 . Retrospective validation for the retrieval of agonists over antagonists/inverse agonists over decoys using all ligand-bound β 1 R/β 2 R crystal structures using IFP-scoring. For each crystal structure one chain was subjected to docking 20 partial and full agonists (f/pAGO), 21 antagonists (ANT) and inverse agonists (iAGO) and 980 physicochemically similar decoys (Baker, 2005, 2010; de Graaf and Rognan, 2008). The retrieval rate of f/pAGO over decoys and ANT/iAGO over decoys were determined for each of the structures using PLANTS docking and IFP scoring. a) Enrichment factors at a 1% false positive rate for f/pAGO and ANT/iAGO over decoys were determined for all f/p/AGO and ANT/iAGO-bound structures (dots colored red and blue respectively). ROC plots for the retrieval of b) f/pAGO over decoys and c) ANT/iAGO over decoys for two f/pAGO structures (red) and two ANT/iAGO structures (blue) show the selective retrieval of f/pAGO over ANT/iAGO when using the IFP-scoring method. Coloring in subfigure b as shown in the legend of subfigure c. 
